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(54) ARRAY SUBSTRATE OF LIQUID CRYSTAL DISPLAY AND METHOD OF FABRICATING THE SAME 

(57) Abstract: 

PURPOSE: An array substrate of a liquid crystal display and a method of fabricating the array substrate are provided 
to improve aperture ratio and to fabricate a color filter with a simple process and a small amount of material. 
CONSTITUTION: A gate line(221) and a data line(261) are formed on a substrate(210) and intersect each other. A 
thin film transistor(T) is electrically connected with the gate line and the data line. A passivation layer(270) covers 
the gate line, the data line and the thin film transistor. The first pixel electrode(281) is formed on the passivation 
layer and connected with the thin film transistor. A barrier pattern(291) is formed on the first pixel electrode and 
has an opening that exposes the first pixel electrode. A color filter(292) is deposited on the first pixel electrode. An 
overcoat film(300) is placed on the barrier pattern and the color filter. The second pixel electrode(310) is formed on 
the overcoat film and connected with the first pixel electrode. 
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a. i£Tg£ K X\ Xj-^-g. c^^ol 71 S& ^ ZL51 ^12: « 0 >^<H1 ^*J- ^O.S.^, ^ ^©l-7|lfe ^ ^ 

H--11- ifl-^-fe- <He)H 71^- ZLS1 ^12: ^-^ ^ol^. 

a>4)s. Alcfl 7 > ^i^ftofl Tx|-&|- ^5)-, ^S}-, *1 ^wl^i^^- f-Sl -f^S 7>^lt 

ifc-M^ARflat panel displav)5l ^-S.^°l cfl^-S] Sifc-tfl , a # 7flft-^ ^°1 -f^ft ^ 3*1 
#*1( liquid crystal display)^} #^§>7fl 7fl1h5q.il $Jt}. 

°JS>3.°-S. S*l zl-zt ^^Sl<^ ^ 71^* ^ ^^-ol tg^sqol go] p>^ 

Cfl§>£^- Bfl^3->J1 JjL 71 « A}oHl <q;g -i-^ ^<ytt ^ 3^°fl ^°*M: 9j7}§M ^71 

*H1 «\n ^olHS.^, °H mj-Sf t^fe- ££] ^-2r#°H 51*11 3HJ-§- Sft§Rr 

7)^1 fl-y«>j7 ^>^1 ^Wr^T *^fl-O.S*( °1^-<H*1jI, 71^ 2| E-| ^El* i 

71^-o.s. ^l fElb 3(R), 4f(G), 3)(B)51 4 7}*} &*}q°.3. Bfl<|f5qoi # ^.5.5. 
°l*h, #3:51-^ ■asi^tt] ofl^ S a1 ^151 -T-a-ofl tfl-gj-ol ^ftx}. 

£ 1*- iM^y ^ 3*1 cfltv ^£.014. 

-£ l°fl 5*1 ft v}Q £0], -f-igft *fl 1 71^(10) #°fl ^4 ^ 5.^ ^oIje 
3^-(21)°1 ^sq°q 9X3., ZL 3H1 ^e|S- ^S)-^-(SiN x )»m- -Se]^ -itSr^CSiOa) £.3. °lf-°l3l TflclH 
^^OOH TflolH ^^-(21)4 SjI TflolH ^^-(21) ^-¥-^1 Tfloll ^«B^K30) 3Hlfe 

^3l€-^.^ ois-oi^ e«El«^(4i)c»i tgAjsqoi sio.^, a flofl -i-^l-ol ul^« -Sal^S. 01 

s-^^l _2_h1 s^* (51> 5 2)e)l ^aj^oI jgt)-. 

A*] €-^#(51, 52) ^"Hfe ^4 £^ ol^o^^i ii gj H£ll°l ^^(61, 62)^1 

5]°1 SJ^^l, ^ H211°] 3^(61, 62)^: ^^-(21)34 *^1 H^I^I^eKT)!- ^1*^-. 

£.A]^l ^T^XI^, TflolE ^^-(21)^- TflolS «fl^3!l- ^^S]C>| ^^-(61)^ CflClEl BflA}3). 

"S^SH SiA^I, TflolH Bfl^l^ t-fl°lEl BflA^ AlS. ^-dt ^^-i: ^Slftl}. 

°1°1, ^ Hell 1 ?! ^^-(61, 62) ^°ll^r ^elS- S^oli-l- -gel^ aj-^hv -fi-7l °] 

^-o]^ S.J:^(70)ol ^ A j5lol ^^.^1, a.jL"^(70)^- Hell 1 ?] ^^-(62)* Helvflfe- €-^¥(71)# 7>^1 

4. 

^.Jl*(70) •S^oflfe- -f-^ °1^-<>I^ ^^-(81)ol «§^5l«H ^Jl, # 

^-(81)^ ««?*(7D* Heiiy ^^-(62)4 ^s\o] <%t\. 

*>^, ^1 1 7l«(10) ^o 1 -?- 0 !!^ ^ 1 7l#(10)3r ^>^# 7>x1jt ol^5]ol <%o_tz\ If-Tg^. ^ 2 

7lJ&(110)ol »1)*1£|<H SZjI, ^1 2 71^(110)51 "Ir^^^l^ 1-^ "fl^sl^(121)7> ^ s€^l^&l(T)5l- 
^ A d5lcH Si^t-ll, £Al§}xl 1-^ pflS?l^(121)fe- ^-±1 ^^(81) °15151 Jf* 

£ 92 *^ ^H^i(l21) §>¥-°ll^ *El(i31)7> «el(131)fe ^, 

xnol ^*>^o_^ S>^-51°1 Si©.^, g>u)-51 Aflol ^51 S^i ^^°11 tfl-§-€^f 
=B^(131) ^°llfe £^ ol-f-ol^ ^(141)°1 ^^jqol ^cl-. 

-=Z.elal, 71^(10, 110) 4°Hr ^^^(150)^1 ^H*]*] SJt^. 

o]S\- oB^ S Al oleflol 71^4 ^Bl ^E^ 71^-i- Zj-Zl- tgAj^jj. ^3f.*\ $r± 

^E-l7> ^Cfl«a rfl-f-SlJES. afl^*>^ ^-^^ -f-gfl HD^^fe ^ e| A) 

-2-^Kmisalign)^ ^^«><^ *-^=°l ^ 9X^. °1* ^l^l ^sfl 71^-5) 

"DH^^ ^711 T ^fe^l, OlE^ ^-f ofl^ aAl 7 fl^.^-ol ^-o>x1t(| 

sei ^ei^- stAi «a#?b h><4 ^-©i «a-s€-^: i a , < s^ , s > ^2:^4. »i 9j 

§1-711 Sl^tfl, ^Elfe ^51 xfl 7>xl XPjO S ola.<>|xl7l nfl o] ^ ft ii^" S « A o V 

°1 A)) ^ Hl^-^Cl-. rq-e^^| , itHi ^El# ^|| 2 S>^tfl AlTlol ? >ol ^slTfl SlJl, 71^- Xi^ofl Bj-§- £i 

ft 3L ^7lftS.S. AflS5l i£f£ S°>^1 711 ^t^. 



A J-7lft ^efl5l ^r^l^-ir *fl^^>7l #§1-0} ^o Si ^ s.^£_ 7 ^^-o] «f 

^2,^ «Bl ^Ell- ^|^S>fe 3°14. 
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^714 43* Tg'd-s}?] 4^4 €- t^l ^€ S a] 4*14 (>jeflol 7 14 ^-<H1 

4|Ai4 CHojE^ Bfl4°l ^^SlcH o j [j I) tIHje «fl4 flj CflolBl Bfl4^ ^7]^o.s. ^^S]<>1 SJfe- 

44 e^xI^e^I- *§*mo] TflolH Sfl4*r r-flolE^) Bfl4 gj UJ-tif- e j=. iLJ:4°.3. 4^ 

iLJl4 ^<H1^ 4^ £^^4 "S^SH Mfe 41 1 SJ^. 4! 1 Q± 

^ *HHfe 4| 1 SMs €44 H^Hfe 7fl^4» 7>xl^ afle^ sflTgo] ^S]^ 5^,4 ^ x ^ 

€4 A oHfe 4, ^AS. °]^-<H4 ^a}-E)<H 514. nfle)^ aflEj 4 33 4Ei aj^^ 

itfl^Hf-cl zi <jL|of| ^ 1 44. 4^4 <g^S]oj oj^. *|1 2 4±: x]^-°l ^ S\ o] % 

■Q. 

«fl3H 3)€fe -8~7j #^s. o]^o]^ 4 Sifecfl, «a^>»l#S.^-«(BCB)«>li+ 44 # «H 

- 4^3- °14<H;€ 4 SJT^. 

£ ^"fl 4^ ^ 3.A] °H°1 412 4^°^^ 71^4 ^Hl^aL, 7]4 4<>fl a] 

j2.4fe TllojE afl44 rflolE-l Bfl4, ^.e)j7 7flo]B tflolE) afl 4 °fl <S ^ 5] ^ 44 E^x^ 

^1* S^tr^f. 7]]°]^. CflolE-l Bfl4 3} 44 E^^l^Ei 44<H1 %^}5L, 3.S. 

^ A <HH «I4 ^4^4 fc^jg 41 1 SM; 4^4 ^^4 0]0) , 4] 1 Jfri 44 Aj-Jf 

°fl 41 1 fl-i €44 JEEHfe 7fl^-¥-# 7}X]^ Hflg]^ ^44 ^AJSJ. 34 7 fl^Jf-5 Jf-gfl EE]V+ ^ X 

Sri €^ A oHl ^Ell- ^Sj-Al^T^. afl^^ afl^ gj ^e| >8-Jf<H] ^2Sf|: <S^«^- 

jL, a 4| l sj-i «^-2f. <g^sj ^ 2 S A dt!:^. 

°^7H, ig-Tflfe ^B\o] Bfl^o] ^AJ^ 71^-3^ 4| 1 Q± ^^-ofl ^^-i: 

«^Pfl ^n.fe ^741, 41 1 5±± ^'a-ir ^l7>§}^ ^71^ ^AJ^ ^ 1 ^ 

SEth ^71^ tgAJ Tg.^)^ ^|0]1E HflAjofl ; a < ?}-* '?l7>-5f)-fe Cj-^l, 41 1 ^i^-3Jf ^7l^O.S. 

BflolEi BflAiofl ^oj^. ol 7 }*l-^ ^74]S. Ol^-H^ ^ 5fl^. 

«>1^ *«>1 £ l^oflAi^r €2^ «h-Jf-sq <Hefl°] 71^-ofl S-8t£a*fl «J- 

*le fl^^ S A] .SL^H* *^l«huL 7fl^-#l- ^=a o v a17171 4)4) 2j5i ^Eil- ^^e] 7l«ofl ^a^-|_ 

* §21 H^A]iE^S] Aj.Jf.6JI ^Ajjg A, 5J°.T^, ^BJ- 

aI^e^ S>^-<H] ^Aj^ ^ £ ojcj. ^ ^ ^ ^ E^flxl^Ei (color filter on thin film 

transistor ; COT) ^Si^JL 9}3L, ulj-Bf H^^^ ^ Q2\ ^E^thin film transistor on 
color filter ; TOC) ^3l^H 

°] # COT ^?i£°flAi^ ^E^|7> Sfi Ai^- Aj-Jfoj] 4|^S>D S ^3)-^^- O]^.^ Aj-ofl ^ 

^ f A J§ ^ Stl^r. ^^^fe ^71^^-f-l: 0)4^ ^ aj-oTI «e1 ^ A 5«T-fe *iB 

^•feft Aj-fioi est}. 

Al =8- *H cfl*H -af^ls. 8-4. 

£ 2fe S^- «^ * ^Sf S^flxl^E^I ^-2 ^-Al^- ^eflol 71^ ^^£01^, £ 30- £ 2^1 

a| m-mAi^ 44 x>s. 4^c o1 4_ 

£ 2 ^ J£ 3°fl £Alf} h>4 ^-©l, Jfg§- 71^(210) ^ofi ^4 ^>fe -i-^S. °1^-<>|a1 7>S. «J-^ 
51 tM;e «flA3(221)4 TflolE BflAj ( 22i)oflAi c^^-^ 7)}°}^ ^^-(222) ^ Tflol^ aflAi(22i)5| <a^-^.°11 
^a]*>^ 7Ho]h JflH(223)7 r ^aj^^ 5^4 

a ^°ll ajs]§. ^^.4o]4 Ajeia. -^^.40.^ =»1^-<Hai to^h ^^4(230)^1 
uflA3(221)4 7flo]E ^^-(222) 3? TflolB 3BH(223)» Si fl^. 

TflolH a14(222) Aj-jf 6) TflolS ^5^4(230) ^°llfe ^E)«^(241)ol ^ 

S^, i Aj^^.o. S 01^4 ^4 5«?*(251, 252)<>1 ^^S)cH 

SJ^r. 

_^ni ^^(251, 252) Aj-Jfofl^. ^.44 40- £4 ol^xji TflolH afl44 4i °J 

^* 3514-fe cflole) «flAH(261), njolE^ ufl4(261)^Ai ^44 Ai4(262), TflojE 

3^(222)* f A J£l i A ^4(262)^ 4t tfl^Kr Hefltl ^^-(263) 4 ^o)e^ Bfl4(261)51 <a^4°ll 
fl*l«>fe ^1°!^ S)1H(264)7}- ^a^s]^ 52 ^cfl , H Hefl-y ^^-(262, 263)4 ?Ho]£ 4^(222)4 

4^1 ^fEi" H^Al^EKT)-!- =>)*4. 

°1<H, »flAl(261)3}- 5 Heliy 4^(262, 263), n.e)2. ^o]e) 5flH(264) *Hfe ^ 

44014 444 471 S^sfis ol^-<H4 iLJ:#(270)°l ^aj^^ 52^^ , jij:#(270)fe 

Hefl<y Ai^(263)2r TflclH ^H(223) $ tJ H 0 l^ ^H(264)l- 4^ ^BeHfe 41 1 vflx] ^) 3 
5^*(271, 272, 273)* 71-44. 

4*, ii*(270) AJ4Loflj=. j=tg £ 4 o.^^ 01^.014 Q± €4(281)4 Tfloje ^^(282) ^ a. 
a nflolE] 3(|H(283)7> ^jsH 5U^. ^ €4(281)^r 41 1 3.^^(271)* fl-*B £^1°J €4(263)4 

Tflom «H4(221)4 "a-¥- #€sM ^JS.e)A] ?fl^AiE]i- oi^^ i2 
3flJB(282)4 cflolE) SflJE(283)fe 41 2 S 41 3 ^-^*(272, 273)* **fl X|<>lH $\^(223) cflol 

E^ 3flH(264)4 ^^51^ SJcl-. 
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^(281) 2J<* ^, TflolH ufl^(221)s)- cflc-lEl «fl^i(261) ^ ^ H^^^e^(T)S] A^jfofl 

£r -8-71 ^*\3. ol-f-^ Hfla|o] ^(barrier pattern)(291)°l 5U3., 3^4: *i^(281) 4Hl£r 

«£l ^3(292)7> ^^£lol fli}. <^7H, uflelol s)l^(291)^ ^ «^(292) 

fi^i ^^(292)21 q-g ^§>ir ^ei ^bK292)tt 3 , H, 3J2J *H ^>^o.^. ^ 

^El«H 5^3. Sl-i43 *?°1 ©>u|-o] ^ ^(281)3}- tfl-i-tN-. 

oflBH 31^(291)31- l^i «El(292) <>lS-g: S.±^}7] <lv] 3H(overcoat )^(300)°1 ^ 

3«H 5*^31, ^.al2E^(3oo)^ J?-Tg =^xis. °1^-«H^ 

o]Q Qo) g. ^^]X]^ igz] ^7} ^ 7}3&°\} -tfJf 7l#3}- -s>Jf 71*2} ^aJ-Al ^ Jg 

^^-21 je.^lo] ^^4. l4&H, AJ-J=L 71^-^ g.^ D -flH^i:51 d^-I: 

« ^ 5UiL«l, 3)eH JM-i- ^xi§>^ g3f uflEs^ #;gs _ ^aj§ ^-fofl^ a o v«. 7 ]^.^ 

BflE^^s ^g^V - $}j>H5L m SAl ^121 7fl^-§-# <S=Aj-Al^ ^ $}4. 
^3^1, ^(281)£ °l^f ^ 71^-2) ^-§- ^^-4 o*^^. ^-^-§}7l J^tF A>^-Sl^ 

31, ^ ^a^Alfe- sMi ^^-(281) 4M1 *E-l(292)7l- #*l©}7l ufl^-ofl aja^o] 

^S)-5H tij^ ^-X> ^^Al tf-^o] ^Ag§ + fttt. 

£-3l» *M«>7l 3*1] £ ifgSl 4| 2 ^Al^oflA-1^ ^1 2 Si^M: <H3H 71* sl^ofl <8 

£ 4 $ 5. 5^1 «■ *^£1 31 2 ^Aloflofl nl-e <Heflo] 7l*cfl tfl-e^ jeaI^S^, £ All 2 ^ 

^H^r SJr^l 31 1 'S A] o|] A] *j) 2 ^ a^o] ^AJ^ x}=. jf^.^ cfl^. a|^^. ^.ei 

£ 4^ ^ 1HSS1 Afl 2 -SaHI^ o^^ci 5f^ £ olj7 ; £ 5^ £ 4^^-! v-VAl-|- nj-E)- 

S. 4 ?1 i 5°11 S.Altb ^-ol , Jf^tt 71^(210) ^l°fl 7fl°m ^^(221)31- ?fl<>lH ^(222) ^ Tfl 

ol]E 2flH(223)7> ^Ajs^ ^ o^ofl ^ ol e ^°iH}-(230) o l ^ A ^5l<H 7fl°lS HflAj (221)21- 7]}o]^ 

^^-(222) ^ TflclH ^1H(223)1- 32 ?ll°m ^^"(222) tIMH ^^^(230) floflfe- ^E) 

«*(241)»1 ^^51<H Sa^, ^ofl i«l »«|*(251, 252)^1 ^^5l<H Sflt)-. 

^.Hi ^^^(251, 252) "life- dl 0 l^ ^41(261), ^^-(262), 3.elal ^^-(263) ^ cll 0 l 

^ b)1H(264)7> ^Ajsjol o^t-11, ±^ ^ ^^1"?! ^^"(262, 263)-£r ^(222)^ % v ^l hT-h]- 

^1^e-1(T)s. ols-4. 

°1°1, ^l^lEl HflAH(26l)3l- ±± ^ H^l<y ^^-(262, 263), ZZelJiL ^olEi 3flH(264) £5ll?l ^ 

^-(263)21- TflolE 5sflH(223) ^ c-H^l^ 3)1^(264)1- ^z} JE^iflfe- ^ 1 vfi^l Afl 3 S^*(271, 272, 
273)-§- 71-xli- a.i#(270)cl M^^o] ai4. 

^.^#(270) ^ofl^ 1 ^^-(281)21- ill 7]}°}^. ^H(282) % S.2l ^\o}^ SflH(283)7> 

S14: ?i^-(281) °1S1£1 ^J^ Tflole «flAi(221)2l- t^olBl »llAi(261) ^ «l"Ei- H^xl^^( T) ^ Ajofofl 
-fi-71 ^^15. ol^-olxl Hflelo) sfl^Cbarrier pattern)(291)°l ^ A Jsl<H SiJL, ^^"(281) ^°llfe 

€ei ^^(292)7> ^Ajjqo} oj^ 

«Bel^ ^^(291)31- ^ei ^^1(292) -y-^^l^ iiJ:§>7l ^?[- ^ ^}S. 

^Bl3.H(overcoat)*(300) o l f ^51^ Jlc)-. 3S#(300)3|- BflBl^ sfl€(291)-g: *H 1 €-^*(271) 
^-¥-51 All 1 Sl-rfc ^^(281)1: H^vfl^ Afl 4 5-€"*(30D* 7}*]^, ^ M_2l *MH 20^(282)51- M. 
i t-ilclEl ^ = (283)21 -a^f-* H^xfl^ 711^^-1- 7>x]^. 

°}Z]?t COT ^^£1 ^Efl°l 71*^; O)^ oflAj 2 Al £ go,] £ AlS>^Cl-. 

£ 4°fl £Al^T- ^■o] > ^ 71^(210) ^°11 ^ H^Xl>; E ^( X)S ). H|5V E^xl^^ (T) ofl <g^^ xfl 

1 fl-i xi^-(281)c»l f^S|<H a^af JE^xi^eKt) ^oflfe- Hflelol Bfl^giH ^^^^ «fe 

31, £Ais>xi ejrSJ-xi^ Hflelol sffl^3 (291)^- ^11 1 ty± ^^-(281) °121£1 ^ ^^S. ^ 
1 S^-i ^^-(281)* BH^vfl^ 711-7-^-1- 7}^. Afl i ^^-(281) Aj-«.oflfe ^ ^51 ^e^ ^ 
£^(292)7} ^a^^o^ ^^t-ll, -s>u|-5l xhoI ©i-q-51 #± ^^-(281)^1 ^^-^4. HUel^ Jflli(291)2l- ^ 
«^(292) 4 >J ¥-°11^ °11-* iJl«>7l flft -2.HlSH#(300)ol ^ajs]^ o j j- Ej 2^^(300)^ aflg)^ 
sfl^(291)3l- %M1 All 1 sMi ; ?i^(281)-ir £51^ S-^*(301)^r 7V^c}-. ^.Hl SSf-(300) Wlr ^> 
^ £^ -1-^^ °l^-^xl Afl 2 SM; ^^-(310)°1 S^sl^ Sl^dl, Afl 2 ^^-(310)^8- ^1 1 3Mi ^ 

^(281)3)- tfl-§-5l^ ^^Hl ^Ajjq^ jjo.^ sai (301) ^. ^.gfl ^ ! ^^-(281)31- <a«5lol 51 

71^(210) ^"Hlfe- 71^(210)31 °1^51<H A o v: ¥- 7l*(410)°l Saffl, 

A o V: ¥- 71^(410)21 oj-a^ofl^ ^hI- e^x1;A.e^|(t)2)- tfl-g-«>^ ^^Hl »Sj ^^^^(420)71- ^Ajjq^ ^ 
JI, O. <5>Hfloll -f-ig ^.^^ °l3t>|*2 ^ ^^-(430)°1 71^(410) ^°\] *m ^ A JS1<H 

•^Y 71^(410)31- S>^- 71^(310) aVoI^I^ ^^#(500)°! ^rSlSl 0 ! ^4. 

£^1*1-^1 #5* ^Hl2S^(300) Aj-Jf-si- ^.^ Ai^-( 430 ) e>^-c]l^ q-21- afl%>Hi-ol ^aj^^ , H) ] 
^Bjvg- ■aA^*]. ^V^o.^. afl^slol ojol oflAj* (500) ^ ^-x>l-£l ^71 afl^ :£=8ftnJ.. 

°M, °]*\® COT ^^21 ^Al xVAl-§- ol5)lol 71*2) AflS tfl^-°l #2:sl-o^ AjAflSl 

J£ 7a Mlxl £ 7ffe ^- ^^21 ajaHH] ^^o] 7]^-^ ^3. ^.x^^ £A ]^> ^^.^.a-I, E 4^ V - 
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TljolH BflA ! (221)iq- TflolJE *fl^(221)°M <a^€ tH^H 3^(222), aelal TlMS «1) -2(22 1)5] 
°11 4WNr TflolH 3flH(223)l ^ A J«K}. 7fl°m ; S < aHi-(230), «1 =8 S ^^1^*, ae)jZ 

°1 Hl^l *H13. f^tt SB^^§}<^ S>£*11^(253)31- 5nEjy^(241)-I- 

£ 7b°11 S^ltt h>5)- £o) ^-4-34 >m)E-l^ ^0.3. f^^jl ^El^«>^ 7fl°m ufl 

^(221)3)- a^>*>o.S.«l 3^ «ge^ t-flolEi «1)a1(261), nflo]El afl^(261)<Hl <£^& ^i: 

^^•(262), ±i ^(262)21- SiaL ^^-(222)* ^ £1 dfc^ 3^(262) £| 

*l«Rr E5l°J 3^(263), aelal "1141(261)51 -a^^^l 4WRr ^He) 3fl H( 2 6 4)l *|45«- 

^, ±i 3^(262)21- H5fl°J 3^(263) 7.}ol ofl «JE*0^(253)-i- ^ 

^#(251, 252)* ^tW. 

i}*, £ 7c°H S.*]H ^5)- ^-o] °-7l ^s^lM- -8-71 S^* *g^i>l-;n. TflolH ^^^(230)31- %n 
n^^i^ Hi5f|<y 3^(263)3]- t11o]h 31H(223) ^ 3flH(264)l ^ Heltfl^ x\) i ^x] *]] 

3 S«?*(271, 272 , 273)* °H, ^ *!!* ^^al 3flB^^ l ^ 

^^•(281)^ SLS TfMH 3fl:E(282) ^ 31°!^ 3)lH(283)* ^1 1 $-± ^(281)* %-± 

*H 1 €-Sj*(27D* #^-(263)31- ^ts}al, 7fl<>m ^11^1(221)31- IJJf ^ 

sH iSel^l ^slH^H- oll-tf-. ft^, TilolE 3flH(282)Sl- £\}o}£\ 3fl.E(283)* *il 2 ^ *11 

3 S-^*(272, 273)* **]) JHMH SflH(223) ^ Sfl JE(264)5l- "S^^. 

q-g-, J£ 7cH £Alft h>51- ^-o] -^71 £iS>n 3flB^S}<^ ^1 l ^ ^^-(281)* 7fl 

t 1 ^* AA^ 2fl€(291)* ^^fb^. «flel<>l 3sfl^(291)^r ^^(221)^ Bflo]^ 

«1141(261) ^ H^^l^BKT) ^-J?-<H| ^^l«>feiHl, *n 1 ^ ^^"(281)01 7ll<=>lH «fl^d(221)3q- ^ 

Hflel^ 4^(291)J£ n°]S. nfl^i(221)3l- °^7\ ^^s\^ n^%t)-. <*\7)*\ , HHe]ol 
^1^(291)^: cflcl&l Hll^i(261)a-i^ >£^T 7>^lal Sfifc ^^(281)31- ?\S) 37l°l 7fl^# 7> 

*l£^r ^^^S-^-M", sflel^ 5fl^d(291)€: tflolE^l Bfl^(261)3l- ^<atb 7>^ ^£ Bfle|ol 4 

ld(291)* ^^^^^.^-^(benzocyclo-butenelBCB) -H-7l #^c>M 4^ "fleslii^. ^sq^. -fj. 

71 °l-§-«l-^ S^tt ^ «cl-. 

sflel'H 3H€(291)^ ^ ^] ^^^1 l-^-i- « 0 T-^1§>71 ^Itf- ^o Si ^zj-^^- ol-g-g}^ ^ e-| 
^1 Sl-i. ^^Ml ^l7>*>^ ^7l^-ol aJaj^jt. A^A^^ ^7HH1 51*|) ^aj-o) o) i^xl^til, oltffl 

^7H>ol ^,4^^ sl^q-7> °1*-Sl-Jr ^ *+i ^1^- °15151 ^^l£ ^ ^aj-^i ^ 

^fe-c-11, aflelol a))ia(291)# 1^t°£^ °1# SJ^. 

c)-*, £ 7e°fl w>Sl- Sol HfleM 311^(291)^1 5)*fi £E)\+ xfl 1 $-± ^^(281) ^^l ^ ^ 

Ei(292)# ^^Al ? jr^. 

0 H, #2l°flrf;Ells ^Xl5). ^ *ol^^ aI*x>Sl- z|-^^]7> ^« -§-^ ^<H1 aflejol sfl^(291)ol ^ 
7l^-(210)-i- i#JL ^1 1 5Hi ^^-(281)31- ^11 1 $±± ^^(281)°11 ^^:(JEAl§>x) ^*)6fl 

;g°Mr ^17>«>^ ^-^^171- al^-x>5). *)-^l ^11 1 ^ ^^-(281)J°S °1^«-1-^ ^Sl-sM «ei ^EK292)7> 
^ A J«tl-. 

n 1 fl-i ^^-(281)^1 3<y- <?l7>t Tflole «l)^(221)3l- cflolEl «H^1(261)# °l-§-§M «■ 
^. ^, TlHH Hfl^i(221)°il ^«a-# ?]7>*><H ^BJ- H€*l^El(T)» ^^Al?!^, dlclE-l ufl^i (261) <H1 ^ 
■a-* < y7>sM ^71-^ &<Q-o] ^ e^x1^e1(T)» #*fl ^1 1 ^^-(281)-=>11 ^^-£1^ tb^. n.?-] 
^ 1 Q± ^^-(281)31- A >°H1 $7}^°} *&qqjL, 3W17} JL^x}^ ^ ^) l S4 

i ^^-(281)-5-^ °1*«M ^1 1 Sl-i €^"(281) A J-°11 ^3^.° 3*1 ^ ^Bl(292)7> ^^^c)-. 

^l-el-7.^ ^l i ^^•(281)°11 ^<y-* 9l7}s}7] ^l*h ttf^ ^^§>^1 ?>o>j£ ^r}. 

el] ol «fl^(261)<Hl ^i'y-i: °17}*1- o.S^ , -€§1-^ fl^H 31, ^, ^5) ^ 

^ ^ (292)1- ^ A ^S ^ 

i^-S-, i 7f°11 ^1*1 m>5)- ^-o] ^ x]s o)^^l ^.B1SJE*(300)* ^^^^ ^2-1 «^ (292)1- 

iLXtJ-i}. e>H, ^-^ TflolJE 3flH(282)5l- ^2 ^o)e1 s)lH(283) ^51 afle) <H#(291)3)- 
^.»|SS*(300)-i: sfl^^*l-o^ ii2 TflolH BflH(282)5)- ^0)61 2flH(283)l ^ ^#§1-^, ^ i 

e^t(271) A J-¥-5l *H 1 n± ^1^(281)* Eelv(^ ^) 4 €-^*(30D* ^^S-c)-. 

°H, 3flH^-<Hl7.1^ H2i 7]}°]^ 2llH(282)5l- ^.2 cflolE) ^11^(283) ^5) iL«l SH#(300)3l- nflelol 
*(29D* ^l7ls}S-5.i4, 2ilH^-51 i»|2H*(300)3l- «fl e) «H #(291)* S.^ *fl7i^- 

23^(300) 3)- «fl5lo ; |f'(291)°l 1L2: 7\)°]E. 3flH(282)5l- tsU^I^ 3flH(283)l- ic*«}^ i2 

SflH(282, 283) A oHR> ^^l*l-£^- J!^-. 

°H, £ 7g->)l S^-lth «>5}- ^-o] ^.if £ ^ f^*l-S>ji 3flE-)^e>o^ ^ ! ^ ^^-(281) A j-^-^l 41 

^•1*>^ ^1 4 S-^*(30D* -f-*fl ^1 l ^^-(281)31- -S^Elfe ^1 2 Sj-i ^^-(310)* ^Wi}. 

¥ *^51 ^ 2 'SAHHHir °-^ A J ^^^1 ?17115| #^&ol *x>» ^^a^ 

r ^1-4-. 

^ VT g^ A o V 7lth ^Alof|<Hl ?t^5lxl CVUI©)-^, S «V^£) ^Al ^O^-Xl ^-i- OlAJ- T^Of^ ^ 
^°1 7>#e>C)-. 
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* t^l ty^r 2*1 =8-^1 -§- <>|eflol 7}* « XI 2: cH^ol 7l*°fl 233 q Aj 

fti^, ^ i A l =3-*13 4 VJ f a *Pf 7l*°1 ^Sj-Al §c»1j7 7fl^-i-^r ^ A 13 *r 

#± S3 €3 ^4 ^Jfofl *W ^^l *^3°J ^ SltF. 5E«b, S3 

S3* ^^«>7l *°11 3^ ^ 0}$}$ ij^LcQ ufle)^ ^Bi^. tgAj^ 4^. ^ Eil . ^*t-Ai7is.S. 

33 S3 ^^1 s^Rr 3# « 0 >x]*> o j(2j 3*^^ o^s}£i ^ ^ 7(1 a 6j iui^ 

^A^ X|2: Bl-g-i- #s ^ jflt)-. 

far; 

^T 1 * 1 

■71*; 

A o V 7l 71* tfofl tgAjSH ojo.nl 332.«Rr TflolJE HflAis). t^o}^\ nf\^; 

A J-7l 7fl°lH «HS 5J 31°13 Bfl^^l- ^7l^S ^S^H Si^ M^l^l^Bl; 

^71 TflolE BflAisz). Bflo]^| aflAl ^ Aj- 7 ) HV^ E^A^f g 37 iL^; 

^>7l jiifif ^-Jf-ofl ^Aj^oi 5j0.nl, tq-uj- s^xI^e^ <a^sloi OJJ- XI ! 

A o v 7l XI 1 #± ^"Jf-ofl ^ajsi^ a o v 71 ^ j ^ H ^xfl^ 71)^1- 7>x]^ Bflslol ad 

A o V 7l XI 1 Aj-cfl $1-°-^, ^, ^r, °l-¥-<>]3l S3 S3; 

A 0 V 3 hDbIoI Bfl^ gj .tf7l S3 S3 ^-Jf-ofl j2.tf]2H^ 

A J-7l .2.3 ^Jf-ofl 3*1*M a o v 7 ] xi j ^ 3^ ^^51 ol XI 2 Sli S^" 

-fr i«"*Rr °Jj A J ^ A l <HBflol 71*. 



2 

1 ^MH, 

A o V 7l Hll^ol jflTg^ «-7l #33. o]^ol^ °fl^ S.A] ^l-§- olEflol 71*. 

^T 1 * 3 

5fl 2 %><>fl^, 

AJ-71 sfl3<>l 1 ffli£ A > c >l#5.^-*(BCB)om- ^^-^ ^^1 # ©1^ §>u)-^ ol s-ol^l oflAj K x\ 

oleflol 71*. 

4 

71 *# ^HitsKf *^1; 

A J-7l 71* Aj-ofl 3J07«>^ TflolH Hll^i3l- Cflo]3 BflAi ( Aj- 7 -| ^ o] B BflAjs]. tflo]^ Hfl A] ofl <g ^ £) ^ 

^ JE^1^3* ^ A ^*>fe *t4|; 

-^-71 TflolH uB^Sf EfM3 uflAj 54 Aj-7) ^-Ej- S^^^Ei ^1^1. *^1 ; 

^3 ai'-l -y-^^l ^1*1^ A J-7l aj-ej- e^xi^^sl- <?i^* ^1 1 *^ ^ A ^«>^ *7fl; 

^71 ^1 1 S^ -tfJf °11 A o>7l ^ 1 5)-^ *^-i- H3^flfe 7fl ^-Jfl- Hfl3°l »)|li-gr ^^^^ 

*/ll; 

A o v 7l 7fl^-^-l- f-tfl s3\+ A J"7l ^1 1 s^i 4H1 S3 S3» ^«1- A 13^ *7jl; 
A J"7l till el «H sfl^ ^ Aj.71 ^b1 ^Jf-ofl j$.ylj2Hf^ ^ A dsl-^ *7^1; 

A J"7l ^.HlSH* ^^1 A J-7l X| 1 $± ^^-4 <Sl5lfe XI 2 Sl4l *^"# ^^SVfe *7^1 
♦ IfSfe W$ & A 1 ^eflol 71*21 XI 2: 

^T 1 * 5 

AJ-71 33 1^2] ^aV *7flfe Aj-7] U11301 SflElol ^a^^ 7]% ^. Aj-71 XI 1 SFi ^^-ofl ^-^* 
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^7] *f| 1 3}-^ -^-71 ^Jg-ofl ^<y-^ o]7}sr>c^ ^71^ *| ^ SRr ; 

^71 *ll 1 &± ^ #ofl «2l aj-4flAl ? l^ cj-^ 

1- i«"*Hr ^3 a*) #*l-§- c^ellol 7]^-£] ^fla *g-^. 

^T 1 * 6 

^ 5 ^MH, 

^"71 ^7H> *^ ^7^1^ <$7) 7]]°)B. «fl^°11 ^J-trRr «?n; 

A o V 7l ^ 1 J^-i ^71^ o. S Aj-7] Tjflo^i Ufl^ofl <y7}S>ir ^-^5. °1^-<>1^1 3 

jess' 

121 110 131 141 

] i « 

! — — \ — t — 
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